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Abstract 
Three experiments were conducted on rats to examine the effects 
of restraint and circadian rhythms on escape learning in a shuttle 
box. In Experiment 1, pretreatment with 1.0 ma. inescapable shocks 
interfered with performance on an FR-2 shuttle task when the shock 
level in the shuttle box was 0.6 ma. The inescapably shocked rats 
took significantly longer to escape than restrained or naive rats. 
The restrained and naive rats did not differ in their latencies to 
escape. In- Experiment 2, the shock level in the shuttle box was 
raised to 0.8 ma. The interference effect found in Experiment 1 
disappeared. The inescapably shocked, restrained, and naive rats did 
not differ in their latencies to escape. During Experiment 2 it 
appeared that rats run late in the afternoon tended to have longer 
latencies to escape than rats run earlier in the day independent of 
treatment group. Experiment 3 was performed to empirically test this 
observation. There was a non-significant trend for the rats run late 
in the afternoon to escape more slowly than rats run in the morning. 
The Treatment x Time of Day interaction was not significant indicating 
no differential effect of Treatment at two different times of day. 
The possible implications of these findings were discussed in terms of 
learned helplessness theory. 
THE EFFECTS OF RESTRAINT, SHOCK LEVEL, AND 
CIRCADIAN RHYTHMS ON LEARNED HELPLESSNESS 
IN THE RAT 
Overmeier and Seligman -(1967) reported that when dogs were first 
subjected to inescapable shock in a Pavlovian harness, they later 
failed to escape in a shuttle box task where escape was possible by 
jumping over a barrier dividing the two compartments of the shuttle 
box. In contrast, dogs that were restrained in the harness but received 
no shock and dogs that received equivalent amounts of shock they could 
escape, later escaped or avoided shock efficiently in the shuttle box. 
This effect has been called learned helplessness. The learned 
helplessness hypothesis states that when events are uncontrollable the 
organism learns that outcomes are independent of its behavior and that 
this learning produces the motivational, cognitive, and emotional 
effects of uncontrollability. Uncontrollability is defined as occurring 
whenever the conditional probability of an outcome given a response 
equals the conditional probability of the outcome given no response. 
The outcome is independent of responding and therefore cannot be 
controlled (Maier and Seligman, 1976). 
Maier and Seligman (1976) present evidence that the learned help- 
lessness effect is easily produced in dogs. Maier and Seligman report 
that the effect is still present after varying the frequency, intensity, 
duration, and temporal patterns of the shock. This is the first step 
in demonstrating the generality of the learned helplessness effect. 
However, before it can be concluded that the effect is a general one 
and not just specific to dogs pretreated in a Pavlovian harness and 
tested in a shuttle box, it must be demonstrated that the effect can be 
generalized across species and situations. 
The learned helplessness effect has been generalized across a 
variety of species. Studies have reported a learned helplessness 
effect, similar to that observed in dogs, in cats, goldfish, mice, rats, 
and humans (see Maier and Seligman, 1976 for a review). 
The studies attempting to generalize the learned helplessness 
effect to rats are of particular interest because of the difficulties 
encountered by various researchers. Unlike dogs, rats exposed to 
inescapable shocks in pretreatment were typically only slightly slower 
in acquiring the escape or avoidance response in the test situation when 
compared to rats restrained but not shocked and rats receiving an equal 
amount of shock which they could escape. The inescapably shocked rats 
did not fail to learn the response (see Maier, Seligman, and Solomon, 
1969 and Seligman, Maier, and Solomon, 1971 for a review). 
Maier, Albin, and Testa (1973) conducted a series of experiments 
in an attempt to determine the critical parameters necessary to produce 
a learned helplessness effect in rats. They first tried to produce the 
effect by replicating the pretreatment and test parameters used in the 
dog studies. The rats were divided into three groups: a group that 
was restrained and given a series of inescapable shocks, a group that 
was restrained but received no shocks, and a naive group which received 
no pretreatment. The test task was an FR-1 shuttle in a shuttle box 
where one crossing, defined as leaving one compartment of the shuttle 
box and entering the second, terminated shock. The learned helplessness 
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effect was not produced. Maier, et al. (1973) failed to produce the 
effect despite manipulating the number of inescapable shocks, the in- 
tensity of the shocks, and the interval between shocks. They concluded 
that the variation of pretreatment parameters was the wrong approach 
noting that the one thing all these experiments had in common was the 
lack of a learning curve for the shuttle box task. This observation 
led Maier, et al. (1973) to hypothesize that perhaps exposure to in- 
escapable shocks would produce failure to escape in the rat if the es- 
cape response was one that was acquired gradually. In Experiment 5 of 
their report, they changed the test task from an FR-1 to an FR-2 
shuttle where the rat had to go from one compartment of the shuttle 
box to the second and return to the first in order to terminate shock. 
They found the 5 of the 8 rats in the inescapably shocked group con- 
sistently failed to escape. The results were similar to those of the 
dog studies. In their final experiment (Experiment 6), Maier, et al. 
(1973) employed a wheel turning task to terminate shock and again the 
effect was produced. Maier, et al. (1973) concluded that the learned 
helplessness Effect can be produced in rats if the escape task is one 
that is acquired gradually. This implies a task which the animal must 
learn but it is interesting to note that only with the wheel turn was 
a trials effect, indicative of learning, demonstrated. 
Seligman and Beagley (1975) found that when the test task con- 
sisted of an FR-1 bar press, i.e. one press of a lever by the rat 
terminates shock, no effect was found. The effect was marginal with 
an FR-2 bar press, i.e. two presses necessary to terminate shock, and 
clear cut with an FR-3 bar press, i.e. three presses necessary to 
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terminate shock. The results of this study support the findings of 
Maier, et al. (1973) that the difficulty of the test task and the 
consequent gradual acquisition of the response is an important para- 
meter in the production of the learned helplessness effect. 
The learned helplessness effect is generalizable across species 
and as Experiments 5 and 6 of Maier, et al. (1973) and Seligman and 
Beagley (1975) begin to show, across situations when shock is the 
aversive stimulus. The effect has been shown to be generalizable to 
other aversive stimuli. Braud, Wepmann, and Russo (1969), using mice, 
demonstrated that the learned helplessness effect can be generalized 
to water exposure as the aversive stimulus. Altenor, Kay, and Richter 
(1977) pro'duced similar results in rats using underwater exposure. In 
addition, they found the effect generalizable to the use of shock in 
pretreatment and underwater exposure in the test and underwater expos- 
ure in pretreatment and shock in the test. While fraught with metho- 
dological difficulties, some have successfully demonstrated the learned 
helplessness effect in non-aversive situations (Engberg, Hansen, 
Welker, and Thomas, 1972 and Wheatley, Welker, and Miles, 1977). 
Recently studies have begun to appear which investigate parameters 
other than the difficulty of the test task. Lawry, Lupo, Overmier, 
Kochevar, Hoi 1 is, and Anderson (1978) found that the type of shock 
source used, continuous AC, pulsating AC, or continuous DC, has an 
effect on the production of the learned helplessness effect. Rosellini 
and Seligman (1978) found the relationship between shock intensities 
during pretreatment and testing to be important in producing the 
effect. Glazer and Weiss (1976, Exp. 2) found that the duration of 
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the inescapable shocks had to be at least five seconds for the effect 
to be produced. These studies indicate that while the difficulty of 
the test task is a critical parameter in the production of the learned 
helplessness effect, there are other factors that are equally critical. 
It may well be the lack of attention to these other factors that 
results in the difficulty experienced in many attempted replications 
of earlier learned helplessness studies. Jackson, Maier, and Rapaport 
(1978) cited the reported failures to replicate the Maier, et al. 
(1973) study. They stated that "little systematic work has been done 
to explore other aspects of the escape task which might determine 
whether preshock influences escape learning (p. 70)." Jackson, et al. 
attempted to replicate the earlier Maier, et al. (1973) study and failed 
to produce the effect. A replication of the Maier, et al. (1973) 
study was also attempted in our laboratory and failed to produce the 
learned helplessness effect (Seay and Vatza, 1978 unpublished manu- 
script). In an attempt to determine why their replication failed, 
Jackson, et al. manipulated the shock intensity in the shuttle box 
test situation while holding the shock level constant at 1.0 ma. in 
pretreatment. They found that when the shock intensity in the test 
situation was 1.0 ma., as it was in Maier, et al. (1973), the learned 
helplessness effect was not produced. When the shock intensity in the 
test situation was reduced to 0.8 ma., they found a non-significant 
trend toward the effect. However, when they reduced the shock level 
during testing to 0.6 ma., the effect was clearly present. Jackson, 
et al. attempted to explain the apparent contradiction between their 
findings and the findings of Maier, et al. (1973) as being due to an 
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apparent lack of careful measurement of the actual shock level delivered 
to the grid floor of the shuttle box by Maier, et al. (1973). Jackson, 
et al. hypothesize that while the shock source in the Maier, et al. 
(1973) study was set at 1.0 ma., the actual shock intensity delivered 
to the grid floor was on the order of 0.6 ma. If this was true, then 
the two studies are consistent. 
The Jackson, et al. study has methodological shortcomings. While 
demonstrating that the inescapably shocked rats had significantly longer 
latencies to escape than the rats which were restrained but not shocked 
when the shock level during testing was 0.6 ma. but not when the shock 
level was 0.8 ma. or 1.0 ma., they neglected to include a naive control 
group which received no pretreatment prior to testing. Without this 
naive control group, it is impossible to determine.whether there is any 
interference effect due to restraint alone which is an hypothesis 
offered by Bracewell and Black (1974). It is possible that for all 
shock levels (0.6, 0.8, and 1.0 ma.) restraint alone had a debilitating 
effect on performance in the shuttle box but only for 0.6 ma. was this 
effect compounded by inescapable shocks. In order to rule out the 
possible effect of restraint and to attribute the findings of Jackson, 
et al. to learned helplessness alone, their study should be replicated 
using the additional naive control group. 
Experiment 1 of my study was a replication of Jackson, et al. using 
0.6 ma. in the shuttle box test situation with the addition of a naive 
control group. This modification allowed me to look at any possible 
effects of restraint as well as any effects due to inescapable shocks. 
Experiment 2 of my study was also a replication of Jackson, et al. 
using 0.8 ma. in the shuttle box test situation with the addition of a 
naive control group. This afforded me the opportunity to look for the 
same effects as in Experiment 1 and was run because of the non-signifi- 
cant trend noted by Jackson, et al. when 0.8 ma. was used in the . 
shuttle box. 
Experiment 1 
Method 
Subjects - Thirty male Sprague-Dawley rats, 90-120 days old and 
obtained from Ace Breeders, Inc., Boyertown, Pa. were used in this 
experiment. The rats were individually housed and maintained on a 12 
hour day/night cycle. Water and Purina lab chow were provided ad lib. 
The rats were maintained in the animal colony room for 7 days prior to 
the start of the experiment. 
Apparatus - The rats were pretreated in a clear acrylic tube that 
was 23 cm. long with an inside diameter of 6.4 cm. The front of the 
tube was covered with a 1.3 cm. grid wire mesh. The rear of each tube 
was closed off by a removable acrylic plate which contained a 1.3 cm. 
diameter hole through which the rat's tail was placed. Immediately 
behind the plate and attached to the board on which the apparatus was 
mounted was a 15.2 cm. by 1.4 cm. acrylic rod. The electrode through 
which the shock was delivered was firmly taped to the rat's tail and 
then the tail and electrode were firmly taped to the acrylic rod in 
order to keep the tail immobile. The pretreatment shock level of 
1.0 ma was supplied by a high resistance (330K ohm) AC shock source. 
8 
Escape/avoidance testing occurred in a clear acrylic shuttle box 
which measured 60.3 cm. long x 18.4 cm. wide x 25.4 cm. high. A clear 
acrylic panel divided the shuttle box into two compartments each 
approximately 30 cm. long.- The panel contained a rounded archway, 5.7 
cm. wide and 5.7 cm. high. The grid floor was constructed of 32 
stainless steel bars, 0.3 cm. in diameter and spaced 2 cm. apart. The 
floor was suspended in such a way that the weight of the rat in the 
compartment closed a microswitch which recorded the crossing. The 
shock intensity of 0.6 ma. was delivered to the grid floor via a 
Grason Stadler Model E6070B scrambled shock source. 
A 600 Hz warning tone during testing and 80 db white noise during 
both pretreatment and testing were delivered via a BRS Foringer Model 
AU-902 audio generator. 
Procedure - The rats were randomly assigned to the naive (N), 
restrained (R), and inescapable shock (IS) groups with 10 rats in each 
group. 
Pretreatment - The rats in the naive group received no pretreat- 
ment. The rats in the R and IS groups were run individually in the 
acrylic restraining tubes. The IS rats received 60 trials of 1.0 ma. 
inescapable shocks of 5 sec. duration. The shocks were presented on a 
variable intertrial interval (ITI) schedule with a mean of approximately 
60 sec. and a range of 15-105 seconds. This was accomplished by 
selecting the intervals of 15, 30, 45, 60, 75, 90, and 105 sec. and 
randomly assigning these values to the 30 interval sequence. The 
sequence was run through twice during a 60 trial session. The rats in 
the R group were treated exactly the same as the rats in the IS group 
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with the exception that the shock source was turned off. The rats in 
the R group were restrained in the tube for 60 minutes, the amount of 
time the IS group rats spent in the tube. 
TEST - The rats were tested 24 hours after pretreatment with an 
escape/avoidance shuttle task. The testing order was randomized within 
blocks of 3 rats consisting of one IS, R, and N rat. Each animal was 
placed in the shuttle box and given 5 minutes to explore the new 
surroundings. The rat was then given 5 trials of FR-1 shuttle testing 
where the rat was required to leave the compartment of the shuttle 
box it was in and enter the second compartment, followed by 25 trials 
of FR-2 shuttle box testing where the rat had to cross from one com- 
partment to the second compartment and return to the first in order to 
terminate shock. The beginning of each trial was signalled by the 
warning tone which preceded the onset of shock by 5 sec. and remained 
on for the duration of the shock. If the rat successfully completed 
the necessary response during the 5 sec. warning tone, shock onset did 
not occur and the rat successfully avoided the shock. If the rat 
failed to escape after 30 sec. of shock, the trial was automatically 
terminated and a latency of 35 sec. was recorded. The trials were 
presented on a variable ITI schedule with a mean of approximately 60 
sec. and a range of 15-105 sec. as in pretreatment. 
Throughout both the pretreatment and test phases of the experiment, 
80 db. white noise was used to mask extraneous environmental noises. 
Results 
The results of Experiment 1 are summarized in Figure 1 and Tables 
1 through 4. Figure 1 shows the mean escape latencies over blocks of 
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5 trials for the naive, restrained, and inescapably shocked groups. 
An Analysis of variance (F(2,27) = 1.28) showed no significant 
Treatment effect for the block of FR-1 trials (see Table 1). 
A 3 (Treatment) by 5 (Blocks) analysis of variance, with Subjects 
nested under Treatments, was performed on the latencies to escape on 
the FR-2 trials (see Table 2). A significant Treatment effect 
(F(2,27) = 3.68, p < .05) was found. The effects of Blocks (F(4,108) 
<1) and the Treatment x Blocks interaction (F(8,108)<1) were both 
nonsignificant. Scheffe post-hoc comparisons were performed on the 
naive vs. restrained Treatment groups (F(2,27) = .02) and on the 
combined naive and restrained vs. inescapably shocked Treatment groups 
(F(2,27) = 3.66, p < .05). These comparisons indicated no difference 
between the naive and restrained groups with the inescapably shocked 
group performing significantly slower on the FR-2 shuttle trials than 
the other two groups. 
Because latency data tends to be positively skewed, a log trans- 
formation was performed and the data analyzed in the same way as above 
(see Table 3). The results were consistent with the previous analysis. 
Finally, an analysis of variance on the failures to escape among 
the three Treatment groups revealed no significant differences 
(F(2,27) = 2.25) (see Table 4). 
Discussion 
The lack of any Treatment effect for the FR-1 block of trials is 
consistent with the findings of Maier, et al. (1973) and Jackson, et 
al. The FR-1 shuttle task is not sufficiently difficult for rats and 
therefore is insensitive to any differences due to pretreatment with 
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Figure 1. Mean Latencies to Escape Shock Over Blocks 
For N, R, and IS Groups in Experiment 1. 
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Table 1.    Source table for Analysis of Variance on escape 
latencies for the FR-1  block of trials in Experi- 
ment 1. 
Source SS df MS F 
Treatment 78,742.67 2       39,371.34    1.28 
Error 832,024.44 27        30,815.72 
14 
Table 2.    Source table for the Treatment-by-Blocks 
Analysis of Variance on escape latencies 
for the FR-2 blocks of trials in Experiment 1 
Source SS df MS F 
Treatment 12,086,026.20 2 6,043,013.10 3.68* 
Blocks 164,745.30 4 41,186.33 .26 
Treatment x Bl. ocks 921,242.50 8 115,155.31 .74 
Subjects 44,304,516.40 27 1,640,908.02 
Blocks x Subjects 16,849,721.20 108 156,015.94 
* p <.05 
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Table 3.    Source table for the Treatment-by-Blocks 
Analysis of Variance on the log transformation 
of the escape latencies for the FR-2 blocks 
of trials in Experiment 1. 
Source SS df MS £ 
Treatment 0.81080 2 0.4054 4.132* 
Blocks 0.01198 4 0.0030 .323 
Treatment x Blocks 0.06305 8 0.0079 .850 
Subjects 2.64740 27 0.0981 
Blocks x Subjects 1.00880 108 0.0093 
*p < .05 
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Table 4. Source table for the Analysis of Variance 
on the failures to escape for the three 
treatment groups in Experiment 1. 
Source SS df MS _F 
Treatment 96.27 2 48.14 2.25 
Error 577.10 27 21.37 
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inescapable shocks. The FR-1 shuttle task serves primarily to shape 
the rat's shuttling behavior. Maier and Jackson (1977) reported that 
when an FR-2 shuttle task was used without the preceeding FR-1 trials, 
the rats were slower to acquire the response regardless of pretreatment 
group and many of the rats failed to learn the response at all. There- 
fore, the FR-1 trials are characteristically used before the FR-2 
shuttle task. 
The significant Treatment effect over the FR-2 blocks of trials 
replicates the findings of Jackson, et al. The Scheffe post-hoc com- 
parisons indicate that this Treatment effect is composed almost entirely 
of the difference between the combined naive and restrained control 
groups and the inescapably shocked group. Thus the Treatment effect is 
due to the inescapable shocks during pretreatment and not due to re- 
straint. This adds support for the learned helplessness hypothesis and 
not for the restraint hypothesis proposed by Bracewell and Black (1974). 
The lack of a significant Blocks effect is consistent with the 
findings of Maier, et al. (1973) and Jackson, et al. and at the same 
time puzzling. Maier, et al. (1973) state that one of the critical 
parameters of the test task is that it be a response that is acquired 
gradually. This implies that learning should occur which would be 
reflected in a Blocks effect, yet none is present. This apparent 
contradiction may have been resolved by the findings of Maier and 
Jackson (1977) who reported that when the FR-1 trials are eliminated 
and only FR-2 trials run, the rats characteristically begin more slowly 
and do demonstrate a learning cruve. So it seems that beginning with 
FR-1 trials sufficiently shapes the shuttling response so that learning 
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is not demonstrated on the FR-2 trials. As was mentioned earlier, the 
problem with eliminating the FR-1 trials is that may of the rats then 
never learn the FR-2 response. 
Finally, there was no significant difference among the total 
number of failures to escape for the three treatment groups. This may 
be because in this experiment only 2 of the 10 rats in the inescapably 
shocked group failed to escape on more than half of the FR-2 trials 
compared to 5 out of 8 in Maier, et al. (1973). This indicates that 
the overall Treatment effect found in this study was due to the ines- 
capably shocked rats performing the response more slowly than the 
naive and restrained rats rather than to the inescapably shocked rats 
failing to learn the response. 
Experiment 2 
Method 
Subjects - Thirty male Sprague-Dawley rats, 90 - 120 days old and 
obtained from Ace Breeders, Inc., Boyertown, Pa. were used in this 
experiment. The rats were individually housed and maintained on a 
12 hour day/night cycle. Water and Purina lab chow were provided ad 
lib. The rats were maintained in the animal colony room for 7 days 
prior to the start of the experiment. 
Apparatus - The apparatus was the same as in Experiment 1 with the 
exception that the shock level in the shuttle box during escape/avoid- 
ance testing was 0.8 ma. 
Procedure - The procedure was the same as in Experiment 1. 
Results 
The results of Experiment 2 are summarized in Figure 2 and Tables 
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5 through 8. Figure 2 shows the mean escape latencies over blocks of 
5 trials for the naive, restrained, and inescapably shocked groups. 
A one-way analysis of variance (F(2,27) = 1.13) showed no 
significant Treatment effect for the block of FR-1 trials (see Table 5). 
A 3 (Treatment) by 5 (Blocks) analysis of variance, with Subjects 
nested under Treatments, was performed on the latencies to escape on 
the FR-2 blocks of trials (see Table 6). The effects of Treatment 
(F(2,27) < 1) and Blocks (F(4,108) = 1.35) were not significant while 
the Treatment x Blocks interaction was found to be significant (F(8,108) 
= 2.39, p< .05). Scheffe post-hoc comparisons were performed on the 
naive vs. restrained Treatment groups by Blocks interaction (F(4,108) = 
.84) and on the inescapably shocked vs. combined naive and restrained 
Treatment groups by Blocks interaction (F(4,108) = 3.95, p < .05). 
These comparisons indicated no difference between the naive and re- 
strained groups, both appearing to have slightly shorter latencies over 
blocks, with the inescapably shocked group, appearing to have longer 
latencies over blocks, differing significantly from the naive and re- 
strained groups. 
Because latency data tends to be positively skewed, a log trans- 
formation was performed and the data analyzed in the same way as above 
(see Table 7). The results were consistent with the previous analysis. 
Finally, an analysis of variance on the failures to escape among 
the three Treatment groups revealed no significant differences, (F(2,27)= 
1.36) (see Table 8). 
Discussion 
The lack of any Treatment effect for the FR-1 block of trials is 
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Figure 2. Mean Latencies to Escape Shock Over Blocks 
For N, R, and IS Groups in Experiment 2. 
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Table 5.    Source table for Analysis of Variance on 
escape latencies for the FR-1 block of trials 
in Experiment 2. 
Source SS df MS £ 
Treatment 27,120.20 2 13,560.10 1.13 
Error 324,756.21 27 12,028.01 
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Table 6.    Source table for the Treatment-by-Blocks 
Analysis of Variance on escape latencies 
for the FR-2 blocks of trials in Experiment 2. 
Source SS df MS F 
Treatment 3,599,171.30 2 1,799,585.65 .93 
Blocks 562,000.70 4 140,500.18 1.35 
Treatment x Blocks 1,986,124.60 8 248,265.58 2.39* 
Subjects 52,083,909.00 27 1,929,033.67 
Blocks x ! subjects 11,206,216.80 108 103,761.17 
^p < .05 
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Table 7.    Source table for the Treatment-by-Blocks 
Analysis of Variance on the log transformation 
of the escape latencies for the FR-2 blocks 
of trials in Experiment 2. 
Source SS df MS F_ 
Treatment .27 2 .1350 1.047 
Blocks .06 4 .0150 2.344 
Treatment x Blocks .13 8 .0163 2.547* 
Subjects 3.48 27 .1289 
Blocks x Subjects .69 108 .0064 
*p <.05 
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Table 8. Source table for the Analysis of Variance 
on the failures to escape for the three 
treatment groups in Experiment 2. 
Source       SS      df      MS        F 
Treatment    33.87      2     16.94     1.36 
Error    335.60     27     12.43 
v 
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consistent with the findings of Maier, et al. (1973), Jackson, et al. 
and Experiment 1 of this series of studies. Possible reasons for the 
lack of a Treatment effect on the FR-1 block were discussed in Experi- 
ment 1. 
The results of this experiment show that the main effect for 
Treatment does not even approach significance (F„ __ < 1). This 
supports the findings of Jackson, et al. although it must be noted that 
they found a trend toward a Treatment effect when 0.8 ma. of shock was 
used in the test situation. This trend toward a main effect due to 
Treatment reported by Jackson, et al. may be reflected in the signi- 
ficant Treatment x Blocks interaction found in this study. The ines- 
capably shocked group had a mean escape latency of 13.16 sec. for the 
first block of FR-2 trials and worsened over blocks, ending with a mean 
escape latency of 15.97 sec. for the last block of FR-2 trials while 
the combined naive and restrained groups had a mean escape latency of 
13.94 sec. for the first block and progressively improved over blocks 
ending with a mean escape latency of 10.63 sec. for the last block. 
This finding is encouraging since it indicates that the naive and re- 
strained rats showed at least a minimal amount of learning over blocks 
while the inescapable shocks during pretreatment apparently interfered 
with the learning process, the rats actually performing worse over 
blocks. If this effect is replicable, it would be a first step toward 
putting learning back into learned helplessness. The learned helpless- 
ness theory states that exposure to inescapable shocks interferes with 
the learning process. This experiment has demonstrated this in at 
least a rudimentary form. 
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The lack of a significant difference among the total number of 
failures to escape for the three Treatment groups was consistent with 
the findings of Experiment 1 and was discussed there. 
During the course of this experiment, I began to observe a very 
interesting phenomenon. Experimental sessions typically began at 
approximately 10 A.M. and ended at approximately 4 P.M. The later it 
became in the afternoon, the longer the latencies to escape would 
become regardless of group. In particular, there seemed to be something 
almost magical about the time of 3 P.M. For example, all the failures 
to escape in both the naive and restrained groups occurred in rats run 
after 3 P.M. Furthermore, the mean escape latencies over the 25 FR-2 
trials for the inescapably shocked, restrained and naive groups re- 
spectively were 16.29 sec. (N=8), 10.07 sec. (N=7), and 9.49 sec. (N=8) 
prior to 3 P.M. compared to 13.37 sec. (N=2), 17.59 sec. (N=3), and . 
24.68 sec. (N=2) after 3 P.M. These observations led me to believe that 
possibly there was some effect on performance in the shuttle box test 
task due to circadian rhythms. Binik (1975), using an FR-3 bar press 
test task, sometimes found pronounced circadian differences. Pretreat- 
ment with inescapable shocks would have a debilitating effect on escape 
learning during some parts of the circadian cycle but not during others. 
Unfortunately the effect was not stable. The effect would be produced 
then attempted replications would fail. Binik attempted to pinpoint 
the critical factor(s) involved in the failures to replicate but was 
unsuccessful. 
For these reasons, I decided to run a third experiment basically 
replicating Experiment 2 with the additional factor of time of day. 
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The times selected were 9-10 A.M. and 4-5 P.M. I hypothesized that if 
the phenomenon observed in Experiment 2 was a real effect and not just 
a chance occurrence, we should see a significant effect due to time of 
day with the animals run in the late afternoon having longer latencies 
to escape than the animals run in the early morning. In addition, we 
would expect to see a significant Treatment x Time of Day interaction 
with an interference effect present in the morning but disappearing in 
the late afternoon. 
Experiment 3 
Method 
Subjects - Forty male Sprague-Dawley rats, 90 - 120 days old and 
obtained from Ace Breeders, Inc., Boyertown, Pa., were used in this 
experiment. The rats were individually housed and maintained on a 12 
hour day/night cycle. Water and Purina lab chow were provided ad lib. 
The rats were maintained in the animal colony room for 7 days prior 
to the start of the experiment. 
Apparatus - The apparatus was the same as in Experiment 1 with the 
exception that the shock level in the shuttle box during escape/avoid- 
ance testing was 0.8 ma. 
Procedure - I decided to drop the restrained group based on the 
results of Experiments 1 and 2 which showed no differences between the 
restrained and naive groups. Consequently only the inescapably shocked 
and naive Treatment groups were used in this experiment. 
The additional factor of Time of Day was added to this experiment. 
The times selected were 9-10 A.M. corresponding to the fourth hour of 
the inactive (day) part of the circadian cycle and 4-5 P.M. correspond- 
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ing to the eleventh hour of the inactive (day) part of the cycle. 
Otherwise the procedure was the same as in Experiment 1. 
Results 
The results of Experiment 3 are summarized in Figures 3 through 
5 and Tables 9 through 12. 
A 2 (Treatment) by 2 (Time of Day) analysis of variance, with 
Subjects nested under both Treatment and Time, was performed on the 
FR-1 block of trials (see Table 9). The Treatment effect was signific- 
ant (F(l,36) = 5.28, p <  .05) with the inescapably shocked rats being 
slower to escape than the naive rats. The effects of Time of Day 
(F(1,36)<1) and the Treatment x Time interaction (F(1,36)<1) were 
not significant. Because latency data tends to be positively skewed a 
log transformation was performed and the analysis repeated as above. 
Again the Treatment effect was significant (F(l,36) = 6,230, p< .05) 
and the effects of Time of Day (F(l,36) < 1) and the Treatment x Time 
interaction (F(1,36)<1) were not significant (see Table 10). 
A 2 (Treatment) by 2 (Time of Day) by 5 (Blocks) analysis of 
variance, with Subjects nested under both Treatment and Time of Day, 
was performed on the FR-2 blocks of trials (see Table 11). The effects 
of Treatment (F(l,36) = 1.52), Blocks (F(4,144)<1), and Time of Day 
(F(l,36) = 2.77) were all not significant. None of the interactions, 
Treatment x Blocks (F(4,144)<1) (see Figure 3), Time x Blocks 
XF(4,144)<1) (see Figure 4), Treatment x Time (F(1,36)<1) (see 
figure 5), and Treatment x Time x Blocks (F(4,144)< 1), were signifi- 
cant. A log transformation was performed and the analysis repeated. 
Again, none of the main effects or interactions were significant (see 
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Figure 3. Mean Latencies to Escape Shock Over Blocks 
For N and IS Groups in Experiment 3. 
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Figure 4. Mean Latencies to Escape Shock Over Blocks 
For Rats Run in AM and PM in Experiment 3. 
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Figure 5. Mean Latencies to Escape Shock for the Treatment 
By Time of Day Interaction in Experiment 3. 
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Table 9.    Source table for the Treatment-by-Time of 
Day Analysis of Variance on escape latencies 
for the FR-1  block of trials in Experiment 3. 
Source SS df MS F 
Treatment 67,831.69 1 67,831.69 5.28* 
Time of Day 3,297.85 1 3,297.85 .26 
Treatment x Time 544.65 1 544.65 .04 
Subjects 462,209.32 36 12,839.15 
*.p < .05 
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Table 10.    Source table for the Treatment-by-Time of Day 
Analysis of Variance on the log transformation 
of the escape latencies for the FR-1  block 
of trials in Experiment 3. 
Source SS df MS F 
Treatment .023040 1 .023040 6.230* 
Time of Day .000810 1 .000810 .219 
Treatment x Time .000250 1 .000250 .068 
Subjects .133140 36 .003698 
p < .05 
38 
Table 11.    Source table for the Treatment x Blocks x Time 
of Day Analyses of Variance on escape 
latencies for the FR-2 blocks of trials in 
Experiment 3. 
Source SS df 
Treatment 2,250,805.40     1 
Blocks' 319,939.90      4 
Time of Day 4,096,495.00     1 
Subjects 53,300,913.00    36 
Treatment x Blocks 404,721.40     4 
Treatment x Time 950,462.10     1 
Blocks x Time 373,110.20     4 
Blocks x Subjects 68,813,844.00 144 
Treatment x Blocks x Time 234,702.70     4 
MS F 
2,250,805.40 1.52 
79,982.48 .17 
4,096,495.00 2.77 
1,480,580.92 
101,180.35 .21 
950,462.10 .64 
93,277.55 .20 
477,873.92 
58,675.68 .12 
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Table 12. Source table for the Treatment x Blocks x Time of 
Day Analysis of Variance on the log transformation 
of the escape latencies for the FR-2 blocks of 
trials in Experiment 3. 
Source 
Treatment 
Blocks 
Time of Day 
Subjects 
Treatment x Blocks 
Treatment x Time of Day 
Blocks x Time 
Blocks x Subjects 
Treatment x Blocks x Time 
ss df MS £ 
.20 1 .200 1.83 
.02 4 .005 .15 
.39 1 .390 3.58 
3.94 36 .109 
.05 4 .013 .38 
.03 1 .030 .28 
.02 4 .005 .15 
4.92 144 .034 
.01 4 .003 .09 
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Table 12). 
Discussion 
The significant Treatment effect for the FR-1 block of trials is 
inconsistent with the findings of Maier, et al. (1973), Jackson, et al. 
and Experiments 1 and 2 of this series. Maier, et al. (1973) argue 
that the FR-1 shuttle task is not sufficiently difficult for an inter- 
ference effect due to pretreatment with inescapable shocks to be seen. 
This argument seems to have been supported by the other studies cited. 
I will present two possible alternative reasons for the significant 
Treatment effect for the FR-1 block of trials in this experiment. 
First, the N was increased from 8-10 per group in the studies cited 
above to 20 per group resulting in increased power. A second possible 
explanation for the significant Treatment effect on the FR-1 block of 
trials is that it represents Type I error. The null hypothesis of no 
difference between groups was rejected when it should not have been. 
The more logical of the two alternative explanations seems to be 
that the significant difference is due to Type I error. All of the 
previous evidence suggests no Treatment effect on the FR-1 block. In 
addition, it would seem logical to infer that if a significant differ- 
ence between Treatment groups is present for the FR-1 block of trials, 
it should also be present for the FR-2 blocks. However, the findings 
of this experiment, as well as Experiment 2 and Jackson, et al. 
suggest that when the shock level in the test situation is 0.8 ma, 
the Treatment effect is not present for the FR-2 blocks of trials. 
This all seems to support the contention that the significant Treatment 
effect for the FR-1 block of trials found in this experiment was due to 
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Type I error. 
The effects of Time of Day and the Treatment x Time interaction 
were not significant for the FR-1 block of trials. These findings 
are consistent with the findings of Binik (1975) who failed to find 
a significant circadian effect on escape learning for an FR-1 bar 
press task. The FR-1 bar press task serves a function similar to that 
of the FR-1 shuttle task in that it is typically used to shape the 
response prior to moving on to a more difficult task (FR-3 bar press or 
FR-2 shuttle, for example). The findings of this experiment extend 
the findings of Binik to a different test task, shuttling. 
There were no significant effects for Treatment or Blocks on the 
FR-2 trials. These findings are consistent with those of Experiment 
2 and Jackson, et al. When 1.0 ma. of shock is used to pretreat the 
inescapably shocked rats and 0.8 ma. of shock is used in the shuttle 
box test situation, there is no learned helplessness effect present. 
The Treatment x Blocks interaction for the FR-2 trials was not 
significant in this experiment. This is contrary to the results of 
Experiment 2 where it appeared that the latencies of the naive and 
restrained control groups decreased slightly over blocks while those 
of the inescapably shocked group increased over blocks. In this 
experiment the naive group showed no change over blocks while the 
latencies of the inescapably shocked group increased only slightly 
over blocks (see Figure 3). It seems likely that the significant 
interaction (p <.05) in Experiment 2 was a chance occurrence. 
Maier, (1973), Jackson, et al., and Seay and Vatza (1978) did not 
find a significant Treatment x Blocks interaction when the shock level 
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in the shuttle box was 1.0 ma. Jackson, et al. and Experiment 1 of 
this series did not produce a significant interaction when the shock 
level was 0.6 ma. in the shuttle box. In addition, Jackson, et al. 
and this experiment did not produce a significant interation at 0.8 ma. 
Finally, there was no significant treatment by trials or blocks of 
trials interaction in any of the studies cited in this paper. These 
findings provide support for there being no Treatment x Blocks inter- 
action. The findings of Experiment 2 (p<.05) stand alone and prob- 
ably represents Type I error. 
The effects of Time of Day and the Treatment x Time interaction 
are of particular interest in light of the observations made in 
Experiment 2. The effect of Time of Day was not significant. How- 
ever, there was a trend, particularly in the transformed data 
(F0,36)= 3.58, p< .10), for the rats run in the late afternoon being 
slower to escape shock than those run in the morning. The Treatment x 
Time interaction also was not significant. This indicates that there 
was not a differential Treatment effect at the different times of day 
used in this experiment. It was not a case of the effect being present 
at one time of day and disappearing at another. While Binik (1975) was 
able to produce circadian effects of this type on escape learning, the 
effects were not replicable by him. Therefore, the results of this 
experiment are not surprising. 
The casual observations I made during Experiment 2 were only 
partially supported at best. There was a trend toward both the naive 
and inescapably shocked rats run in the late afternoon being slower to 
escape shock than those run in the morning. However, the absence of 
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a differential treatment effect seems to indicate that the time of day 
the experiment is run is not critical provided the rats from all groups 
are run at the same time. 
General Discussion 
The results of this series of experiments replicate those of 
Jackson, et al. An interference effect due to pretreatment with in- 
escapable shocks was produced using 1.0 ma. of shock in pretreatment 
and 0.6 ma. of shock in the shuttle box test situation. When the 
shock level in the shuttle box was increased to 0.8 ma. (Experiments 
2 and 3), the interference effect disappeared. This poses the question 
of why the relationship between pretreatment and test shock level is so 
critical to an effect as robust as learned helplessness is purported to 
be. When the pretreatment shock level is 1.0 ma. and the test shock 
level is 0.6 ma., the effect is present (Experiment 1 and Jackson, et 
al.). However, when the shock level in the test situation is increased 
to 0.8 ma. (Experiments 2 and 3 and Jackson, et al., 1978) or 1.0 ma. 
(Jackson, et al., 1978; Rossellini and Seligman, 1978; and Seay and 
Vatza, 1978) the effect disappears. Furthermore, Rossellini and 
Seligman (1978) failed to find an effect when 1.0 ma. shock was used in 
pretreatment and 0.4 ma. shock used in testing. Therefore, when 1.0 
ma. of shock is used in pretreatment, it is critical that 0.6 ma. of 
shock be used in the test situation. This hardly seems to be a robust 
effect. 
Jackson, et al. reported in Experiment 3 of their series where an 
FR-3 shuttle task was used that "an interference effect was obtained at 
1.0 ma. when the task requirement exceeded the level of activity which 
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1.0 ma. shock will readily support." This suggests that the FR-2 
shuttle task can support the level of activity produced by 0.8 ma. and 
1.0 ma. while 0.6 ma. does not sufficiently "motivate" the inescapably 
shocked rats on the FR-2 shuttle task. This offers an explanation for 
the lack of an interference effect at 0.8 ma. and 1.0 ma. but not at 
0.4 ma. as reported by Rosellini and Seligman (1978). Additional 
research needs to be done before a more adequate explanation for the 
apparent critical pretreatment-test shock level relationship can be 
offered. 
Experiment 3 of this series of experiments also examined the 
effects of time of day and the concurrent circadian rhythm on escape 
learning in the shuttle box. There was a nonsignificant trend for 
rats run in the late afternoon to have longer latencies to escape than 
those run in the morning. Binik (1975) investigated a number of para- 
meters including the length of time the rats were housed in the colony 
prior to the experiment, whether they were housed in the main colony 
room or kept separate, the amount and timing of activity in the colony 
room during the circadian cycle, and the strain of rat used. None of 
these parameters proved critical in replicating his original finding of 
a pronounced circadian effect on escape learning. In addition, it must 
be noted that he used 1.0 ma. of shock in both pretreatment and test. 
It may be that Binik's test task, an FR-3 bar press, did not exceed 
the level of activity which 1.0 ma. of shock would support. This may 
also have been the case in Experiment 3 of this series. My decision to 
use 0.8 ma. of shock in the shuttle box was based solely on my obser- 
vations in Experiment 2 occurring while the shock level in the shuttle 
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box was 0.8 ma. It may be that if the shock level was reduced to 0.6 
ma. or the test task changed to an FR-3 shuttle, circadian effects on 
escape learning would be more easily reproduced. Therefore, I would 
suggest replicating Experiment 3 with the exception that the shock level 
be reduced to. 0.6 ma. or the test task changed to an FR-3 shuttle task. 
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